Development of novel bioadhesive buccal formulation of diltiazem: in vitro and in vivo characterization.
The aim of the investigation was to develop and evaluate buccoadhesive tablets of diltiazem hydrochloride (DZH) using hydroxypropyl methyl cellulose (HPMC) K4M and Carbopol 934 as mucoadhesive polymers. Formulations A1, A2, A3, A4, and B1, B2, and B3, were composed of HPMC K4M and Carbopol 934 at ratios of 1:2, 1:3, 1:4, 1:5, and 1:1, 1:2, 1:3, respectively. The developed formulations were evaluated for physicochemical, in vitro drug release, in vitro adhesion and in vivo studies in healthy human volunteers. The buccal absorption study in healthy volunteers revealed that about 36.86% of the drug was absorbed. Formulation A3 showed maximum release in 8 h. As the concentration of polymer in the formulation increased, the drug release decreased. The bioavailability of diltiazem from buccoadhesive tablets was 1.57-fold higher than oral tablets. The basic pharmacokinetic parameters, C(Max), T(Max), and the area under the curve, were calculated and showed statistically significant difference (P < 0.05) when the drug was given by the buccal route compared to that of oral tablet. The results indicate that suitable bioadhesive buccal tablets with improved bioavailability could be prepared.